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ABSTRACT
 
Objective:
 
To facilitate economic evaluations of interven-
tions for treating obesity, we estimated a preference-based
single index for the Impact of Weight on Quality of Life-
Lite (IWQOL-lite) instrument by mapping it onto the SF-
6D preference-based index.
Methods: A heterogeneous sample of 1972 individuals,
composed of community volunteers and participants in
weight loss programs, clinical trials, and gastric bypass
studies, completed the IWQOL-lite, an obesity-speciﬁc
measure of health-related quality of life (HRQOL), and
the SF-36, a generic measure of HRQOL converted into
the preference-based SF-6D. Models of the relationship
between the IWQOL-lite and SF-6D of increasing com-
plexity were estimated by regression analyses.
Results: The best ﬁtting model for predicting SF-6D
index scores entered levels for each item as independent
variables (R
 
2
 
 
 
=
 
 0.530 in the cross-validation sample,
with a mean absolute error of 0.0976). This model (1)
makes fewer assumptions than those using total score,
dimension scores or item scores as dependent variables
and (2) provides a robust unbiased estimate of a prefer-
ence-based index from IWQOL-Lite data where a prefer-
ence-based measure was not used. The addition of age
and body mass index (BMI) led to a slight improvement
in the model.
Conclusions: It is possible to facilitate economic evalua-
tions using results obtained from disease-speciﬁc instru-
ments using this approach. A weakness of this approach is
that there may be aspects of the condition that have not
been properly reﬂected in the SF-6D index. It is, however,
useful when a preference-based measure has not been
administered and when it would be impractical to con-
duct a full valuation survey.
Keywords: health-related quality of life (HRQOL),
Impact of Weight on Quality of Life-Lite (IWQOL-lite),
obesity, SF-6D, utility measure.
 
Introduction
 
There is an increasing demand for economic evalu-
ations examining the incremental cost per quality-
adjusted life-year (QALY) of different health-care
interventions. Such cost–utility analyses (CUA)
require a preference-based measure of health-
related quality of life (HRQOL) in order to estimate
the health-state utility value of patients receiving
competing treatments [1]. A common limitation to
conducting CUA is that many clinical studies fail to
use a preference-based measure. This may be
because of lack of resources or time, or because the
commonly used generic preference-based measures
are regarded as unsuitable for the condition [2].
One solution to this problem is to attempt to esti-
mate a relationship between the instruments used in
the clinical study to describe the quality of life of
patients and a preference-based measure [2,3]. This
article examines this approach in relation to the
condition-speciﬁc impact of Weight on Quality of
Life-Lite (IWQOL-lite) instrument and the prefer-
ence-based SF-6D index.
The IWQOL-lite questionnaire is a 31-item, self-
report, obesity-speciﬁc measure of HRQOL that
provides a total score and scores on 5 dimensions—
physical function, self-esteem, sexual life, public
distress, and work. Psychometric properties of this
instrument have been found to be strong [4,5].
Internal consistency reliabilities of the IWQOL-Lite
ranged from 0.90 to 0.94 for the 5 scales and
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equaled 0.96 for the total score. Test–retest relia-
bility ranged from 0.81 to 0.88 for scales and was
0.94 for the total score. Correlations between the
IWQOL-lite and collateral measures, including
body mass index (BMI), supported the validity of
the IWQOL-Lite. Changes at 1-year follow-up on
the IWQOL-Lite total score were also related
strongly to changes in BMI at the 1-year follow-up,
and conﬁrmatory factor analysis provided strong
support for the adequacy of the scale structure. For
three dimensions (physical function, self-esteem,
sexual life) and total score, the relationship between
weight loss and clinically meaningful change was
linear and signiﬁcant, with physical function and
self-esteem most strongly affected by weight loss
[6]. As a condition-speciﬁc measure of HRQOL, the
IWQOL-Lite can be quite useful for assessing base-
line HRQOL and for determining if patients
improve in clinical trials and clinical settings. There
is currently, however, no means of using the
IWQOL-Lite to perform economic evaluation.
The SF-36 is the most widely used generic meas-
ure of HRQOL, assessing physical functioning, role
limitations due to physical health problems, bodily
pain, general health, vitality, social functioning, role
limitations due to emotional problems, and mental
health [7]. In its original form the SF-36 cannot be
used in economic evaluation. Therefore, a three-
stage study was undertaken in previous research to
estimate a preference-based measure from the SF-36
[8,9]. Stage 1 involved constructing a six-dimen-
sional health-state classiﬁcation, the SF-6D, from a
sample of items of the SF-36 that was amenable to
valuation. The six dimensions of the SF-6D (physi-
cal functioning, role limitations, social functioning,
pain, mental health, and vitality) have between 2
and 6 levels each, which generate 18,000 possible
health states.
Stage 2 involved a survey of 611 members of the
general population of the United Kingdom, where
respondents were asked to value a sample of the
health state generated by the SF-6D [9]. A total of
249 of these health states were selected for valua-
tion using an orthogonal array designed to estimate
an additive model supplemented by a random sam-
ple of states. Each respondent ranked and valued
the states using the ping-pong variant of the stand-
ard gamble (SG) method administered by trained
interviewers.
In Stage 3 a number of regression models were
estimated to predict health-state values for all states
deﬁned by the SF-6D health-state classiﬁcation. The
preferred model provides an algorithm for generat-
ing a single health-state index for the SF-6D. This
index has been shown to retain the sensitivity of the
original SF-36 for a large range of conditions [9].
The SF-6D provides an alternative to existing pref-
erence-based measures of health for use in CUA
such as the EQ-5D [10] and the health utility index
[11].
The present study was undertaken in order to
facilitate economic evaluations of interventions for
treating obesity where the IWQOL-Lite has been
used without a preference-based measure. Prefer-
ence-based weights were estimated by regressing the
SF-6D on the IWQOL-Lite, using a range of possi-
ble speciﬁcations to arrive at the best ﬁtting, unbi-
ased model.
 
Rationale for Choice of  Approach
 
The simplest approach to deriving a single index is
to combine the dimension scores or item responses
using equal weights [12,13]. Such an arbitrary pro-
cedure would be unlikely to reﬂect preferences for
different aspects of health because it assumes that
each dimension and each item carry an equal
weight. In addition, this approach also assumes that
the response choices to each item (e.g., “always
true,” “usually true,” “sometimes true,” “rarely
true” and “never true” in the IWQOL-Lite) repre-
sent an interval scale. Furthermore, for use in CUA
the index would have to be combined with survival
to form QALYs, requiring the additional assump-
tions that full health is 1 and death is 0.
There are three other approaches to estimating a
preference-based single index measure for health
from the IWQOL-Lite. One approach would be to
survey the general population to value a sample of
states deﬁned by the HRQOL measure using a pref-
erence elicitation technique such as SG or time
trade-off (TTO). This approach has been success-
fully undertaken in three studies, one with a condi-
tion-speciﬁc measure [14] and two with a generic
measure, the SF-36 health survey [8,9]. The
IWQOL-Lite in its current form is not amenable to
valuation by SG or TTO because it consists of 31
items, each containing 5 response choices, which
generate an enormous number of health states (5
 
31
 
).
More importantly, each state would contain 31
pieces of information that would be impossible for
most respondents to process. A solution to this
problem, ﬁrst used by Brazier et al. with the SF-36
[8], is to select a sample of items that best represents
each dimension to form a health state classiﬁcation.
A sample of health states generated by the health-
state classiﬁcation is valued and regression models
are used to predict values for all states deﬁned by
the health-state classiﬁcation. This is an ideal
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approach to valuing the content of a HRQOL meas-
ure, but it is often not feasible within available
resources. A second approach to valuing a HRQOL
measure is to administer it alongside a preference-
elicitation technique such as TTO and SG.
Regression techniques could be used to estimate
preference weights for the items of the HRQOL
using the SG or TTO response as the dependent var-
iable. This approach is different to the previous one
because it taps into the values of those experiencing
the different states. Although this approach has
merit, it would not generate weights that would
meet the requirements of existing public agencies
responsible for reviewing cost–effectiveness studies
that require values to be obtained from a sample of
the general population imagining they are in the
state rather than from those who are experiencing
the state.
Given limited resources, a more pragmatic
approach to obtaining weights based on general
population values is to assign scores or responses to
items of the IWQOL-Lite onto the classiﬁcation of a
preference-based measure, such as the EQ-5D, on
the basis of judgment. This is difﬁcult and often
arbitrary in practice [15] and was found to be infea-
sible for one condition-speciﬁc measure [14]. The
main concern with this approach is the arbitrariness
of the assignment rules. This could be addressed by
empirically testing the predictive performance of the
mapping rules on a set of data where the HRQOL
and preference-based measures have been used on
the same patients. A more defensible approach
would be to use such a data set to empirically esti-
mate the relationship between the HRQOL instru-
ment and the preference-based HRQOL measure,
which is the approach used in the study reported in
this article using data sets containing the IWQOL-
Lite and the SF-6D (3). Given that data sets with
preference-based and non-preference-based meas-
ures are becoming increasingly prevalent, this
would seem to be a potentially useful approach to
explore for more general application.
 
Methods
 
Participants
 
Data for this study were derived from three differ-
ent samples of convenience. There were 481 non-
treatment-seeking community volunteers recruited
from businesses, religious organizations, and health
clubs in the community [5], 1112 participants in
pharmacological and nonpharmacological clinical
trials for obesity, and 379 individuals scheduled for
gastric bypass surgery.
 
Assessment Instruments
 
Subjects completed the IWQOL-Lite and the SF-36
as part of an assessment package. These instruments
assess obesity-speciﬁc and generic HRQOL, respec-
tively, and are described in the introduction to this
article. Responses to 11 of the SF-36 items were
used to determine dimension scores and preference-
based index scores of the SF-6D [8,9].
 
Statistical Analysis
 
The sample was randomly divided to provide devel-
opment (n 
 
=
 
 986) and cross-validation (n 
 
=
 
 986)
samples. The relationship between scores on the SF-
6D and the IWQOL-Lite was then examined in the
development sample using ordinary least squares
(OLS) regression. The approach was to start with
the simplest model and then work through more
complicated speciﬁcations. The following regres-
sion models were evaluated:
 
Model 1
 
: SF-6D index regressed on the IWQOL-
Lite total score;
 
Model 2
 
: SF-6D index regressed on the ﬁve
IWQOL-Lite dimension scores;
 
Model 3
 
: SF-6D index regressed on the 31 IWQOL-
Lite item scores, where the responses to each item
are treated as a continuous scale;
 
Model 4
 
: SF-6D index regressed on the IWQOL-
Lite individual level responses, where each item
response is entered as a dummy variable with level
1 as the baseline (i.e., 4 
 
¥
 
 31 dummy codes repre-
senting the 5 possible responses for each item); and
 
Model 5
 
: the best of the above models with addi-
tional variables for the respondent characteristics of
age, sex and BMI.
Regression models used an additive speciﬁcation
throughout. They were developed using stepwise
entry procedures with a 0.05 probability of F-to-
enter and a 0.10 probability of F-to-remove. Any
predictors with regression coefﬁcients in the
unexpected direction with higher quality of life
associated with lower health preference were
removed from the ﬁnal model. For Model 4 only, if
a lower order dummy code, where “always true” is
the highest dummy code, for a speciﬁc item was
included without corresponding higher order
dummy codes, these dummy codes were replaced by
a new “merged” dummy that indicated either
response, and the model was re-evaluated using this
merged dummy code. For example, four dummy
codes were created for the ﬁrst physical function
item (“Because of my weight I have trouble picking
up objects.”) representing the four positive
responses: (A) “rarely true”; (B) “sometimes true”;
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(C) “usually true”; and (D) “never true.” If the ﬁnal
Model 4 included the dummy code C (“usually
true”) but not D (“always true”) for this item, these
dummy codes were replaced with a single dummy
code (called C-D) representing either response.
Residual plots were examined for nonlinear pat-
terns and nonconstant error variance. Final regres-
sion models were then applied to the cross-
validation sample.
The explanatory power of a model is expressed
as the adjusted R-squared. Any reduction in explan-
atory power between the development and cross-
validation sample, known as model shrinkage, is
reported. Adjusted R-squared, however, does not
provide a good measure of ﬁt as the objective is not
to explain the relationship between the IWQOL-lite
and the SF-6D index, but to predict the SF-6D index
from the IWQOL-lite. The criterion for judging the
performance of the model is the goodness of ﬁt as
reported in terms of the root of the mean square
error (RMSE) [3].
Model 1 involves the most stringent assump-
tions. It assumes that there are equal intervals
between the response choices, that each item has
equal weight and that the dimensions in turn
each have an equal weight. Model 4 makes the
least stringent assumptions. Models 1 through 4
all use the index as the dependent variable.
Model 5 uses additional information (age, sex,
and BMI) about the individual that helps to
improve the model.
 
Results
 
Demographics
 
Participants included 1365 women (69.2%) and
607 men (30.8%). Average age of participants was
44.9 years (SD 12.3 years) with a range of 18 years
to 90 years. Ethnic composition included 1454
white (73.7%), 370 African American (18.8%), 58
Hispanics (2.9%), 9 Asians (0.5%), 7 Native Amer-
icans (0.4%), 35 reporting another ethnicity (1.8%),
and 39 (2.0%) not providing ethnic information.
Average BMI was 35.0 (SD 9.0) with a range of 18.6
to 91.9. A total of 219 participants (11.1%) had
BMIs between 18 and 24.9, 349 (17.7%) had
BMIs between 25 and 29.9, 516 (26.2%) had BMIs
between 30 and 34.9, 471 (23.9%) had BMIs
between 35 and 39.9, and 417 (21.1%) had BMIs of
40 or higher.
 
The Data
 
There were 1794 (91%) participants answering all
items of the IWQOL-Lite and those items of the SF-
36 required to derive the SF-6D index. Dimension
scores on the IWQOL-lite were moderately nega-
tively skewed, with skew coefﬁcients ranging from
 
-
 
0.66 (self-esteem) to 
 
-
 
1.48 (public distress). There
were no missing responses on SF-6D dimensions or
index score. SF-6D dimensions and index were
mildly negatively skewed, with the exception of the
physical function dimension, with skew coefﬁcients
ranging from 
 
-
 
0.06 (mental health) to 
 
-
 
0.87
(vitality).
 
Regression Models
 
Model 1.
 
There was a positive correlation between
the total IWQOL-Lite score and the SF-6D index.
The R-squared was 0.495 in the developmental
sample, with little shrinkage in the cross-validation
sample (i.e., reduction in R-squared from develop-
ment to cross-validation sample) and RMSE is
0.01046.
 
Model 2.
 
The correlations between the IWQOL-
Lite and the SF-6D index range between 0.550
(sexual life) to 0.689 (physical functioning). All 5
correlations were signiﬁcant at 
 
P
 
 
 
<
 
 0.001. In the full
version of this model, sexual life and public distress
were associated with nonsigniﬁcant coefﬁcients that
were in the wrong direction. The ﬁnal version of the
model shown in Table 1 contains three signiﬁcant
coefﬁcients: physical functioning, self-esteem and
work, and public distress. Compared to Model 1,
Model 2 is associated with a larger R-squared
(0.510), and this is increased (0.515) in the cross-
validation sample. There is a corresponding
improvement in goodness of ﬁt with the RMSE
being reduced to 0.1015.
 
Model 3.
 
Model 3 has a higher R-squared than
Model 2 in the developmental sample (0.512
compared to 0.510), but R-squared values in the
cross-validation sample are lower in Model 3
(0.509) than Model 2 (0.515). The RMSE
improved to 0.0997. All IWQOL-Lite items had
signiﬁcant (
 
P 
 
<
 
 0.001) correlations with the SF-
6D index ranging from 
 
-
 
0.401 (Work 3: do not
receive appropriate recognition) to 
 
-
 
0.608 (PF4:
trouble using stairs). The ﬁnal equation for
Model 3 contains just 6 out of the possible 31
items (PF4, PF5, PF8, PF9, SE5, and SEX3). In
the full version of the model, the other items had
positive coefﬁcients (PF3, PF6, PF7, SE1, SEX2,
SEX2, SEX4, PD2, PD3, PD5, WRK3) or nonsig-
niﬁcant negative coefﬁcients (PF1, PF2, PF10,
SE2, SE3, SE4, SE6, SE7, SEX7, PD1, PD4,
WRK1, WRK2, WRK4).
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Model 4.
 
The ﬁnal regression equation for Model 4
is shown in Table 2. The model contains 17 dummy
codes representing 7 IWQOL-Lite items. Three of
the seven IWQOL-Lite items also appear in Model
3. This model shows an improved R-squared in
comparison to Model 3 for both the development
sample (0.514 compared to 0.512) and cross-
validation sample (0.530 compared to 0.509). No
shrinkage in this model was observed. These
improvements were reﬂected in the RMSE (0.0976
compared to 0.0997). Examination of the residual
plots (Fig. 1) suggests relatively linear models with
constant error variance.
 
Model 5.
 
This is the same as Model 4, except that
variables for age, sex and BMI have been added.
The addition of these variables had little impact on
the size of the coefﬁcients associated with the 17
dummy variables representing the 7 IWQOL-Lite
items (Table 3). Age and BMI were signiﬁcant at the
5% level, but not sex. Adding these background
variables resulted in a modest improvement com-
pared to Model 4 in R-squared (0.521 compared to
0.514) and RMSE (0.0946 compared to 0.0976).
 
Discussion
 
This discussion considers four related issues. The
ﬁrst is the recommended model for mapping from
IWQOL-Lite to the SF-6D. The second is the
strengths and weaknesses of this approach. Thirdly,
the discussion examines possible explanations for
why certain items of the IWQOL-lite did not map
well onto the SF-6D. Finally, the implications of this
work and the future of this approach in general are
considered.
As expected, models with more available predic-
tors accounted for a higher proportion of the vari-
 
Table 1
 
Final regression equations for Models 1 to 3
 
Model
Dependent
variable
Independent variable
(IWQOL-lite) B SE
 
R
 
2
 
 Development
 
R
 
2
 
 Cross-validation RMSE
1 SF index Total 0.00415***
 
<
 
0.001 0.495 0.465 0.1046
Constant 0.456*** 0.010
2 SF index Physical function 0.00228***
 
<
 
0.001 0.510 0.515 0.1015
Self-esteem 0.00120*** <0.001
Work 0.00058*
 
<
 
0.001
Constant 0.474*** 0.012
3 SF index PF4: trouble using stairs
 
-
 
0.01514*** 0.004 0.512 0.509 0.0997
SE5: afraid of  rejection
 
-
 
0.02623*** 0.003
PF9: painful stiff  joints
 
-
 
0.02042*** 0.003
PF8: short of  breath
 
-
 
0.01802*** 0.004
PF5: difﬁculty dressing
 
-
 
0.01385** 0.005
SEX3: sexual performance
 
-
 
0.00744* 0.004
Constant 0.978*** 0.008
 
*5%; **1%; ***0.1%.
B, coefﬁcient; IWQOL-lite, impact of  weight on quality of  life-lite; RMSE, root of  the mean square error; SE, standard error.
 
Table 2
 
Final regression equations for Model 4
 
Model
Dependent
variable
Independent variable 
(IWQOL-lite) B SE
 
t P
R
 
2
 
Development
R
 
2
 
Cross-validation RMSE
4 SF index PF9: Painful stiff  joints (D)
 
-
 
0.09280 0.015
 
-
 
6.11
 
<
 
0.001 0.514 0.530 0.0976
PF9: Painful stiff  joints (C)
 
-
 
0.06615 0.013
 
-
 
5.01
 
<
 
0.001
PF9: Painful stiff  joints (B)
 
-
 
0.03659 0.010
 
-
 
3.80
 
<
 
0.001
PF9: Painful stiff  joints (A)
 
-
 
0.02344 0.010
 
-
 
2.40 0.017
SE5: Afraid of  rejection (D)
 
-
 
0.10764 0.015
 
-
 
6.99
 
<
 
0.001
SE5: Afraid of  rejection (C)
 
-
 
0.06854 0.016
 
-
 
4.17
 
<
 
0.001
SE5: Afraid of  rejection (B)
 
-
 
0.05276 0.010
 
-
 
5.06
 
<
 
0.001
SE5: Afraid of  rejection (A)
 
-
 
0.02781 0.010
 
-
 
2.86 0.004
PF8: Short of  breath (D)
 
-
 
0.05689 0.018
 
-
 
3.15 0.002
PF8: Short of  breath (C)
 
-
 
0.07023 0.015
 
-
 
4.79
 
<
 
0.001
PF8: Short of  breath (B)
 
-
 
0.05017 0.010
 
-
 
4.97
 
<
 
0.001
PF8: Short of  breath (A)
 
-
 
0.02070 0.010
 
-
 
2.18 0.030
PF2: Tying shoes (C-D)
 
-
 
0.04196 0.013
 
-
 
3.28
 
<
 
0.001
PF2: Tying shoes (B)
 
-
 
0.02052 0.011
 
-
 
1.96 0.050
SEX1: Enjoyment (A-D)
 
-
 
0.02177 0.008
 
-
 
2.60 0.009
PF10: Ankles swollen (C-D)
 
-
 
0.02842 0.012
 
-
 
2.30 0.022
WRK1: Accomplishments (B-D)
 
-
 
0.03095 0.010
 
-
 
3.06 0.002
Constant 0.881 0.007 132.9
 
<
 
0.001
 
B, coefﬁcient: IWQOL-lite, impact of  weight on quality of  life-lite; RMSE, root of  the mean square error; SE, standard error.
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ance and were associated with better goodness of
ﬁts as measured by the RMSE. The best performing
model in terms of R-squared in the developmental
and cross-validation samples and, more impor-
tantly, in terms of goodness of ﬁt was Model 4. This
had the added advantage of making the least
assumptions. Model 1 assumes that the four dimen-
sions of the IWQOL-lite carry equal weight; the 31
items have an equal weight; and the intervals
between the response choices of each item are equal.
Model 2 relaxes the ﬁrst of these, Model 3 relaxes
assumptions 1 and 2, and Model 4 relaxes all three
assumptions. Indeed, Model 4 does not even assume
that the response choices have ordinal properties,
as each level is entered as a separate variable. The
beta coefﬁcients attached to the dimension scores
(Model 2), the items (Model 3) and the item
responses (Model 4) conﬁrm that the assumptions
made by these models do not hold.
The improvements associated with Model 4 over
3 and 2 may appear modest, but they come at little
extra cost. Although Model 4 contains more varia-
bles, it adds nothing to the speed of computation as
there is an easy-to-use program in SPSS for applying
the algorithm (See Appendix 1). Applying this algo-
rithm will generate a health-state value for each
individual who has completed the IWQOL-Lite that
can be used to generate QALYs.
The addition of background variables resulted in
a modest improvement in model performance com-
pared to the best model that only used IWQOL-Lite
items. This improvement was achieved with little
impact on the size of the estimated coefﬁcients for
the 17 dummy codes representing the 7 IWQOL-
Lite items. Age and BMI would appear to account
for some additional variation in SF-6D. It is not
clear why this should be the case, but from a prag-
matic viewpoint researchers should consider using
Model 5 where they have data on these variables for
the prediction of SF-6D values.
Speciﬁcally in this study, a strength of the mod-
eling has been the comparatively large sample size,
low level of missing data and the heterogeneous
nature of the sample in terms of BMI, treatment-
seeking status and the wide range of variability in
terms of HRQOL. The heterogeneity is important
as it means the models can be used for estimation
across a wide range of patients in terms of BMI and
quality of life. The goodness of ﬁt of models 1 to 4
compared very favorably with similar models relat-
ing HRQOL measures to preference-based
measures [3].
More generally, the approach examined in this
article to empirically map the relationship between
a non-preference-based HRQOL instrument and a
preference-based measure has more universal inter-
est. The approach has the advantage of being able
to utilize existing valuation data and offers a short-
cut for researchers who need health-state utility val-
ues, but have not used a preference-based measure
in their clinical study because of resource con-
straints or a desire to limit the patient burden. The
results presented here suggest that such a model can
be useful in predicting preference-based values and
that the models achieve a reasonable goodness of ﬁt.
Such a mapping exercise is always a second best
exercise compared to either the direct use of the SF-
6D or a valuation of the condition-speciﬁc instru-
ment. It can be argued, e.g., that there are aspects of
health described by the SF-6D that have not been
adequately captured by the IWQOL-Lite. Equally,
there will be aspects of the condition captured by
the IWQOL-Lite that are not covered by the SF-6D.
An important potential weakness with this
approach stems from the descriptive systems them-
selves. The IWQOL-Lite has been shown to per-
form well in terms of conventional psychometric
 
Figure 1
 
Actual versus predicted SF-6D scores in development (top)
and cross-validation (bottom) samples.
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criteria in obese populations [4,6,16], among over-
weight persons with diabetes [17], and in a commu-
nity sample [5], and at the same time there is
evidence that the SF-36 is able to reﬂect the impact
on HRQOL of weight loss experienced by patients
in a clinical trial [18]. The content of the two instru-
ments, however, differs and ultimately this
approach is only as strong as the degree of overlap
between the two descriptive systems. Sexual life and
public distress, e.g., did not add signiﬁcantly to
Model 2. At the item level, SEX3 enters the ﬁnal
model, but it has the lowest beta coefﬁcient out of
the eight items in Model 3 and only just reaches sig-
niﬁcance at the 5% level. In Model 4, only SEX1
dummies are in the ﬁnal model with small coefﬁ-
cients that are signiﬁcant for only two of the four
dummies. Furthermore, the beta coefﬁcients do not
follow the expected pattern of increasing from A to
D. It could be argued that sexual life and public dis-
tress are not important in terms of most people’s
preferences. These could be already captured in the
other dimensions of physical functioning, work,
and self-esteem. There is, however, no basis for this
assumption. To address this assumption it would be
necessary to undertake a valuation survey where
respondents are asked to value obese health states
described using these three dimensions, with and
without problems in public distress and sexual life.
Failing to take full account of these problems is
likely to lead to the model estimated in this study
underestimating the impact of obesity on HRQOL.
For this mapping approach to generate a valid
preference-based index it is necessary, among other
things, for the descriptive system of the generic
measure to be a valid description of the condition
and its treatment [19]. The extent to which this is
the case will vary between generic instruments and
the condition being considered. In the case of obes-
ity, there remain some concerns owing to the failure
of public distress and sexual life dimensions of the
IWQOL-Lite to enter as signiﬁcant variables.
Despite the concerns with this approach, this
study has shown that it is possible to estimate a
robust model for predicting SF-6D index values
from the IWQOL-Lite. The errors associated with
these models were comparatively modest and stable
in a cross-validation sample. The algorithm from
Model 4 would seem to offer an alternative method
of obtaining a preference-based index where a pref-
erence-based measure had not been directly used in
a population. Concerns may, however, persist that
obesity may impact on HRQOL in ways that are
not being adequately taken into account in these
models.
This study demonstrates that it is possible to
facilitate economic evaluations for speciﬁc health
conditions when a preference-based measure has
not been administered and when it would be
impractical to conduct a full valuation survey using
methods such as TTO and SG. We believe that the
methodology presented in this article can apply to
other disease-speciﬁc instruments. To our knowl-
edge, there are no published studies using this meth-
odology with other disease-speciﬁc HRQOL
measures, and certainly none for obesity. We believe
this is a fruitful area for further research.
 
Table 3
 
Final regression equations for Model 5
 
Model
Dependent
variable
Independent variable
(IWQOL-Lite) B SE t P
R2
Development
R2
Cross-validation RMSE
5 SF index PF9: painful stiff  joints (D) -0.10402 0.016 -6.702 <0.001 0.521 0.514 0.0946
PF9: painful stiff  joints (C) -0.07334 0.013 -5.470 <0.001
PF9: Painful stiff  joints (B) -0.04368 0.010 -4.413 <0.001
PF9: painful stiff  joints (A) -0.02914 0.010 -2.953 0.003
SE5: afraid of  rejection (D) -0.10027 0.016 -6.250 <0.001
SE5: afraid of  rejection (C) -0.06141 0.017 -3.670 <0.001
SE5: afraid of  rejection (B) -0.04845 0.011 -4.520 <0.001
SE5: afraid of  rejection (A) -0.02571 0.001 -2.625 0.009
PF8: short of  breath (D) -0.06382 0.018 -3.493 0.001
PF8: short of  breath (C) -0.07696 0.015 -5.159 <0.001
PF8: short of  breath (B) -0.05523 0.010 -5.412 <0.001
PF8: short of  breath (A) -0.02633 0.010 -2.736 0.006
PF2: tying shoes (C-D) -0.05112 0.013 -3.837 <0.001
PF2: tying shoes (B) -0.02518 0.011 -2.354 0.019
SEX1: enjoyment (A-D) -0.02499 0.009 -2.915 0.004
PF10: ankles swollen (C-D) -0.03223 0.012 -2.594 0.010
WRK1: accomplishments (B-D) -0.03336 0.010 -3.298 0.001
Age 0.00076 <0.001 2.517 0.012
BMI 0.00123 0.001 2.286 0.022
Sex 0.00409 0.008 0.524 0.600
Constant 0.808 0.026 31.51 <0.001
B, coefﬁcient; BMI, body mass index; IWQOL-lite, impact of  weight on quality of  life-lite; RMSE, root of  the mean square error; SE, standard error.
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The IWQOL-Lite is a copyrighted instrument (Duke Uni-
versity, 2000). Permission to use the IWQOL-Lite may be
obtained by writing to smith087@mc.duke.edu.
Bristol-Myers Squibb provided ﬁnancial support for this
project.
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Appendix 1: SPSS Scoring
***** This program computes a IWQOL-Lite util-
ity score based on Model 4.
***** Variable and value labels.
VAR LAB IWPF1 “Picking up objects”/
IWPF2 “Tying shoes”/
IWPF3 “Getting up from chairs”/
IWPF4 “Using stairs”/
IWPF5 “Dressing”/
IWPF6 “Mobility”/
IWPF7 “Crossing legs”/
IWPF8 “Short of breath”/
IWPF9 “Joints”/
IWPF10 “Ankles & legs”/
IWPF11 “Health”/
IWSE1 “Self-conscious”/
IWSE2 “Poor self-esteem”/
IWSE3 “Unsure of self”/
IWSE4 “Dislike self”/
IWSE5 “Rejection”/
IWSE6 “Mirrors”/
IWSE7 “Public places”/
IWSEX1 “Sexual activity”/
IWSEX2 “Sexual desire”/
IWSEX3 “Sexual performance”/
IWSEX4 “Sexual encounters”/
IWPD1 “Ridicule & teasing”/
IWPD2 “Public seats”/
IWPD3 “Fitting through aisles”/
IWPD4 “Chairs”/
IWPD5 “Discrimination”/
IWWRK1 “Accomplishments”/
IWWRK2 “Productivity”/
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IWWRK3 “Recognition”/
IWWRK4 “Job interviews.”
VAL LAB IWPF1 TO IWWRK4 5 “Always True” 4
“Usually True” 3 “Sometimes True” 2 “Rarely
True” 1 “Never True.”
FORMAT IWPF1 TO IWWRK4 (F1.0).
MIS VAL IWPF1 TO IWWRK4 (9).
EXEC.
**** Create Dummy Codes for Model 4
*************************************
*.
Recode iwpf9 (2 = 1) (1,3,4,5 = 0) (else = 9) into
iwpf9a.
Recode iwpf9 (3 = 1) (1,2,4,5 = 0) (else = 9) into
iwpf9b.
Recode iwpf9 (4 = 1) (1,2,3,5 = 0) (else = 9) into
iwpf9c.
Recode iwpf9 (5 = 1) (1,2,3,4 = 0) (else = 9) into
iwpf9d.
Recode iwse5 (2 = 1) (1,3,4,5 = 0) (else = 9) into
iwse5a.
Recode iwse5 (3 = 1) (1,2,4,5 = 0) (else = 9) into
iwse5b.
Recode iwse5 (4 = 1) (1,2,3,5 = 0) (else = 9) into
iwse5c.
Recode iwse5 (5 = 1) (1,2,3,4 = 0) (else = 9) into
iwse5d.
Recode iwpf8 (2 = 1) (1,3,4,5 = 0) (else = 9) into
iwpf8a.
Recode iwpf8 (3 = 1) (1,2,4,5 = 0) (else = 9) into
iwpf8b.
Recode iwpf8 (4 = 1) (1,2,3,5 = 0) (else = 9) into
iwpf8c.
Recode iwpf8 (5 = 1) (1,2,3,4 = 0) (else = 9) into
iwpf8d.
Recode iwpf2 (3 = 1) (1,2,4,5 = 0) (else = 9) into
iwpf2b.
Recode iwpf2 (4,5 = 1) (1,2,3) (else = 9) into
iwpf2cd.
Recode iwsex1 (2,3,4,5 = 1) (1 = 0) (else = 9) into
iwsex1ad.
Recode iwpf10 (4,5 = 1) (1,2,3 = 0) (else = 9) into
iwpf10cd.
Recode iwwrk1 (3,4,5 = 1) (1,2 = 0) (else = 9) into
iwwrk1bd.
***************** Create Utility Score
***************************
Compute IWQOLUT = 0.8811986 + (iwpf9d*-
.092798) + (iwpf9c*-.066146) + (iwpf9b*-
.036590) + (iwpf9a*-.023436) + (iwse5d*-
.107641) + (iwse5c*-.068539) +(iwse5b*-
.052755) + (iwse5a*-.027810) + (iwpf8d*-
.056894) + (iwpf8c*-.070234) +(iwpf8b*-
.050174) + (iwpf8a*-.020699) + (iwpf2cd*-
.041957) + (iwpf2b*-.020520) + (iwsex1ad*-
.021767) + (iwpf10cd*-.028418) + (iwwrk1bd*-
.030947).
Var Lab IWQOLUT “IWQOL-Lite Utility Index”.
Exec.
